Global mapping of H3K4me3 and H3K27me3 reveals chromatin state-based regulation of human monocyte-derived dendritic cells in different environments.
Depending on the environment, dendritic cells (DCs) may become active or tolerogenic, but little is known about whether heritable epigenetic modifications are involved in these processes. Here, we have found that epigenetic histone modifications can regulate the differentiation of human monocyte-derived DCs (moDCs) into either activated or tolerized DCs. The inhibition or silencing of methyltransferases or methylation-associated factors affects the expression of multiple genes. Genome mapping of transforming growth factor (TGF-β)- or lipopolysaccharide (LPS)-associated H3K4 trimethylation (H3K4me3) and H3K27 trimethylation (H3K27me3) demonstrated the presence of histone modification of gene expression in human TGF-β- or LPS-conditioned moDCs. Although the upregulated or downregulated genes were not always associated with H3K4me3 and/or H3K27me3 modifications in TGF-β-conditioned (tolerized) or LPS-conditioned (activated) moDCs, some of these genes may be regulated by the increased and/or decreased H3K4me3 or H3K27me3 levels or by the alteration of these epigenetic marks, especially in TGF-β-conditioned moDCs. Thus, our results suggested that the differentiation and function of moDCs in tumor and inflammation environments are associated with the modification of the H3K4me3 and K3K27me3 epigenetic marks.